ABSTRACT
INTRODUCTION
increasing interest in alternatives to chemical treatments (22) . However, the impact of commercial (Table S1 ). The reverse primer contained the Lib-L Primer B sequence
152
(Roche), the key sequence TCAG and the 1520-reverse sequence.
153
For identification of fungi, amplicons of the internal transcribed spacer (ITS) were obtained by 
256
The viability of cultivable phyllosphere microorganisms was comparable in the case of untreated,
257
AZ78-and penconazole-treated leaves for each grapevine location (Fig. S1 ). Bacterial and fungal (Table 1) .
278
The ecological diversity of microbial communities was estimated using the Shannon index (H'), 279 which ranged from 2.16 to 6.17 for bacteria and from 2.46 to 5.09 for fungi ( Table 1 ). The richness 280 and diversity of bacterial communities was greater in SM1 than in UD and SM2 (Fig. 1 SM1 than in SM2. Moreover, the abundance of Archea was greater in SM1 than in UD, whereas the 291 abundance of Deltaproteobacteria was greater in UD than in SM1.
292
The relative abundance of bacterial families revealed greater diversity in SM1 than in UD and 293 SM2 (Fig. 3A) . The proportions of bacterial families were minimally affected by penconazole Moraxellaceae and Bacillaceae in SM1 and reduced Enterobacteriaceae in SM2.
297
The genera Pseudomonas, Erwinia and Acetobacter were found in all samples and they showed 298 no significant changes in abundance (Fig. 3B) , representing the core bacterial community.
299
Conversely, the distribution of the dominant genera Sphingomonas, Janthinobacterium,
300
Methylobacterium, and Pelomonas varied among the grapevine locations. Penconazole did not affect 301 the abundance of the dominant genera, and AZ78 reduced the relative abundance of Deinococcus in
302
UD and increased Sphingobium in SM2.
303
OTUs belonging to the order of Xanthomonadales, which comprises the Lysobacter genus, were 304 removed to avoid bias due to AZ78 sequences (Table S2 ) and the effect of treatments and locations 305 was examined using principal coordinate analysis (PCoA; Fig. 4A Tremellaceae. At the level of fungal genera, the abundance of Epicoccum and Entrophospora was 325 greater in SM1 than in UD and SM2 (Fig. 5C ). AZ78 treatment increased the abundance of
326
Dioszegia and Microstroma in UD, and Penconazole increased the abundance of Rodotolura in SM2.
327
PCoA revealed that fungal communities clustered according to grapevine locations (Fig. 4B) .
328
The first component highlighted differences between fungal communities in UD and SM1, while the (Table 2) .
347
Rainfall was positively correlated with the abundance of Alphaproteobacteria, Actinobacteria and 
356
The relative abundance of bacterial and fungal genera related to the biocontrol of downy mildew 357 differed among grapevine locations (Table 3) . Greater abundance of Bacillus was found in SM1 than However, plant age and soil were different in the locations tested, suggesting that leaf communities 
